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Abstract 
Purpose – This study examines the integration of six sigma and balanced scorecard in internal auditing (IA).It 
aims to utilize the integration between six sigma and BSC in internal auditing to be more effective and efficient 
in risk management. 
Design/methodology – This study based on a structured questionnaire, was distributed to a group of a sample of 
internal auditors, members of audit committee and senior managers of insurance companies in Egypt that have 
established internal audit function and risk management, The research sample consists of Misr insurance 
company, as a public company and represent 70% of this sector, Delta insurance company and Suez canal 
insurance company as private one. In total130 responses were collected and analyzed. 
Findings –The integration between six sigma and balanced scorecard will have a significant positive impact on 
the internal auditing effectiveness and efficiency. 
Practical implications – Financial organizations like banks and insurance companies could gain an 
understanding of the integration between six sigma and balanced score card in internal auditing to be more 
effective and efficient in its organizations.  
Value – This study indicated an empirical evidence to support the need to rethink the internal auditing role in 
risk management to be added value in the organizations. 
Limitation -This study focuses on the Egyptian insurance companies that have risk management but they do not 
use six sigma or balanced scorecard in internal auditing. This study chooses three companies in insurance 
companies which represent the major percentage of the Egyptian insurance companies. 
Keywords: Egypt, Balanced scorecard, Six Sigma, the integration, risk management internal auditing, 
efficiency, effectiveness. 
 
Introduction: 
This study proposed the integration of six sigma and balanced scorecard in internal auditing (IA). In recent years 
internal audit leaders were confused about the fundamental role of IA to be added value. Beginning with the IIA 
Standards 2009 that defined added value as improving opportunities to achieve organizational objectives, 
identifying operational improvement, reducing risk exposure through both assurance and consulting services  
(IIARF, 2009, p. 40). After that, the IIA Standards in 2011 (IIARF, 2011e, 47) lead to the change of the “added 
value” concept. It is argued that if the internal audit activity provides objective and significant assurance, 
contributes to the effectiveness and efficiency of governance, enhances risk management and control processes, 
it will added value to the organization and  its stakeholders.( Lenz and Sarens,2012). 
The IA definition doesn't include how to achieve internal auditing efficiency of risk management as a 
need for the added value, However, the effectiveness of internal audit function measurement  achieve 
increasingly significant valences in risk management ; so, Facing the internal audit function a big challenge in 
discovering an approach that can increase its efficiency and effectiveness. 
The importance of internal auditing increases in recent years particularly in insurance companies after 
issuing Solvency II standard for insurance companies in April 2009, where the European Parliament accepted the 
Solvency II framework instruction and become effective in January 2013. 
The Solvency II is a criterion, which requires insurers to focus on managing risks which faces their 
organizations. Solvency II is not only for insurance companies in the EU, but it's a world -leading. it is being 
implemented as a result of the previous great market disturbance, which arise awareness over the need to 
improve risk management techniques and issuing Solvency II standards related to insurance companies like 
Basel II standards of banking, So applying Solvency II standards rises awareness of the internal auditing role in 
risk management, to be become more active in assessing risk management in insurance companies. 
While Egyptian Financial Supervisory Authority (EFSA) is concentrates on risk management and how 
to be more effective(EFSIA,2014), The current study aims to focus on the role of internal auditing in risk 
management in Egyptian insurance companies, in the light of issuing Solvency II standard. 
Furthermore, accounting literature lately realized the need to rethink the internal audit strategy, and 
may be even rethinking a new paradigm of internal auditing. (Deloitte, 2010; Price Waterhouse Coopers, 2010; 
Pop &Boţa-Avram, 2009)  
Many companies have increasingly used Six Sigma tools after issuing Sarbanes -Oxley Act (SOX, 
2002) in USA. Using six sigma tools can assist organizations to meet the COSO - ERM requirement to consider 
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acceptance levels for all the possible consequences and the improvement of its risk management and control 
systems (Ramamoorti,et al,2008). 
Six Sigma is a controlling set of tools that enables organizations to make more accurate and 
quantitative approach to identify and correct basis that cause problems. It helps the internal audit group to make 
more useful audit recommendations (the Six Sigma effect) and to reduce the costs associated with compliance 
called the “Lean” effect by avoiding costs that don’t add value to the organization. It also helps internal auditors 
to assess risks facing all systems and processes at operational stage (Ibd, 2008). 
Otherwise, using balanced scorecard (BSC) enables internal audit to align its objectives as a strategic 
role of the organization, it can be used in implementing risk management by using the integration of balanced 
scorecard and COSO- ERM frameworks to align risk management with strategy. In COSO -ERM, where internal 
auditors monitor risk levels and control effectiveness and verify that the strategy risk linkage is working 
effectively and efficiently at an organizational level and the role of the other risk functions ( Beasley etal.2006) . 
This study aims to utilize the integration between six sigma and BSC in internal auditing to be more 
effective and efficient in risk management, through answering the following question: Does the use of the 
integration between six sigma and balanced scorecard in risk management improves the internal auditing 
efficiency and effectiveness? 
 
1- Six sigma, COSO's ERM, Balanced scorecard and risk management: 
1/1 Six sigma and COSO's ERM: 
Recently, Enterprise risk management (ERM) has turn out to be a vital part of the organization life, ( Soin and 
collier ,2013) due to the financial crisis that happened since 2008. It can be defined as a systematic and 
comprehensive approach and it has been heavily recommended to be applied by companies (Gates et al .2012)     
According to the definition provided by the committee of Sponsoring organizations of the tread way 
Commission ERM is a process, affected by the board of directors, management and other personnel, applied on 
strategy setting and across the enterprise, considered to identify probable events that may affect the entity, and 
manage risk to be within its risk appetite, to provide practical assurance regarding the attainment of entity 
objectives (COSO, 2004). 
The processes and methods of ERM enable the organizations to manage risks and seize the 
opportunities in achieving the objectives. ERM deals with various stakeholders, who want to achieve a wide 
range of risks confronting the organization, to ensure that the organization is properly managed (Rasid 
etal.,2012). 
The structure of Six Sigma and its statistical methods can enable and promote the application and 
effectiveness of ERM in three main areas: implementation tools, skilled employees, and value creation. It can be 
used in internal auditing, depending on DMAIC pattern. Many of process improvement models are based on the 
steps in the Plan – Do – Check –Act cycle. As well as, DMAIC methodology (Define, Measure , Analyze, 
Improve and Control) comprise the major phases of process improvement project of Six Sigma (Alhawari et al., 
2008; De Feo and Barnard, 2005; Paul E, etal.2007). 
Therefore, using six sigma in internal auditing requires management’s support to be applied, quality 
culture through the organization to be succeed, and using six sigma to assess risk management in internal 
auditing, where risk assessment remains at the heart of internal audit, choosing a comprehensive risk assessment 
will lead to better results which depends on achieving greater efficiencies and cover the important aspects that 
add or preserve value in the organization (Hirth, 2008). 
Six sigma tools can be used in the eight components specified in COSO’s ERM framework internal 
environment, objective setting, event identification, risk assessment, risk response, control activities, information 
communication and monitoring as the following: 
- The data collection schemes, statistical sampling analyses to ensure of the validity of the data and its 
importance. 
- Tools that identify the cause of the problems to prevent future anomalies.  
- Provide monitoring and decision support by using Statistical process control (SPC). 
- Provide transparency to processes by using visual techniques, such as flowcharts. 
-  Fishbone Diagram produces visual depiction of root cause analysis to identify root causes. 
- Pareto Principle: 80% of effects are produced by 20% of causes 
- FMEA (Failure Modes and Effects Analysis) quantitatively assesses risks based on severity, likelyhood, 
detect ability. 
- Application of FMEA, together with Pareto analysis can force effective audit practices, focused on the 
“critical few” risks (Zu et al., 2008). 
Using six sigma tools in internal auditing, requires qualified people to use them depending on a 
structure known as belt system (Park, 2003), Antony& Ban˜uelas (2002) and Brady& Allen (2006) argued that 
using  belt system in internal auditing can be as the following: The Sponsor (internal auditing manager ) who is a 
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manager for a practical land or a process owner, Master Black Belt who improve black belts, determine the 
needs of training on Six Sigma and provide the sophisticated technical expertise, a technical leader of a six sigma 
projects called Black Belt and he a full-time engaged in it  . Green Belt who support the Black Belt in gathering 
and analyses data, working a part-time to a Six Sigma project and finally team members. 
Six sigma's tools and people in internal auditing can be used in applying its DMAIC approach in 
internal auditing, as follows (Barnes and Walker, 2010, P.26): 
Define: establish the focus ,including forming a team based on black - belt as mentioned above, identify and 
describe the gap in risk management  
Measure: check the recent status, see the details of risk management, and build up strategies about risk 
management. 
Analyze: Using six sigma's tools like brainstorming and prioritize root causes in analyzing the root causes.  
Improve: act on the causes of brainstorm probable performance, select actions to take and develop action plans. 
Control: develop a process management plan to standardize successful actions after executing actions on a large 
scale, then determine benefits, difficulties and lessons learned and take them into future plans. 
As we mentioned above, six sigma applications depend on skilled employees, implementation tools, 
and value creation. There are seven process related to SOX compliance (Juras, etal 2007). 
- Top management commitment which depends on a clear communication contains the reason of using Six 
Sigma and the business objectives. 
- Determine proper process to satisfy the internal or external customer. 
- Create teams with a cross functional set of employees who have significant contacts with the identification 
process. 
- Provide the right tools and measures appropriate to the cultural environment of the organization, and teach 
team members how to use them. 
- Action plan should be developed with clear goals to define the project’s range, reason, and expected benefit, 
then plot each process to define outputs, inputs, and needed process resources. 
- Measure and communicate results to identify the core cause of the problems by using suitable analytical 
tools, and then propose new processes or changes to existing processes to get rid of the source causes. 
- Reduce the variance of resource demands by choosing and implementing process changes; then measures 
will be accomplished to be ensured that problems don’t come back again. 
When you apply the methodology of Six Sigma it focused on the possibility of improving the 
efficiency and effectiveness of the internal auditing by improving the quality of processes (Aghili,2009), 
however, in view of the definition of internal auditing from a strategic view for the company, there is a need to 
use the balanced scorecard in the development of the risk management in internal auditing.  
1/2 Balanced – scorecard and internal auditing: 
Academic researches confirm that the internal auditor should play a greater strategic role within the 
organization. The use of the balanced scorecard framework can assist in achieving this strategic influence and 
maximize the efficiency and effectiveness of the organizations, as it is a tool for communicating and delivering 
the company’s strategy throughout the organization. The traditional balanced score card identifies the 
company’s strategy in four key areas as Customer; Internal; Innovation and learning; and Financial.  ( 
Frigo,2002). 
- Balanced scorecard and COSO’s ERM: 
Combining the BSC with ERM can strengthen management and internal auditors’ performance. In the Balanced 
score card, when objectives are known for each perspective, ERM starts with an understanding of objectives to 
set metrics (KPIs) for selected and broaden targets for each BSC perspectives. 
ERM adds value to the BSC through the detection of risks that could stand in the way of achieving the 
targets in each of the four perspectives. By monitoring the KPIs, management can measure how effectively their 
risk improvement efforts are working. 
The development of an integrated BSC-COSO ERM models, would cover the four COSO’s ERM 
management objectives (event identification- risk assessment, risk response and control activities) and the eight 
risk management components, COSO ERM - integrated BSC calls for implementing strategy in such a way that 
limits risk to the range in which the risk can be controlled ( Nagumo ,2005). Their integration provide 
prospective advantages, where they enable risk issues to be managed due to the strategic objectives of 
organization, then managers can prioritize the targets they have been set (Woods, 2008), The main benefit of 
using the COSO ERM model in concert with the BSC is that it helps ensure that all the strategically important 
objectives of BSC four categories are be included, while keeping the organization strategy focused. 
Creating an inclusive strategic road map helps internal audit functions to create a well-associated 
strategy by following these four steps:  
- Build up internal audit’s strategic vision, by knowing the function’s roles and responsibilities, the needs of 
its key stakeholders, what the internal audit function should achieved over a long term period.  
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- Recognize key strategic priorities, in the light of strategic vision, and prioritize them like main business 
risks, main operational and financial risks. Where internal auditing can have the industry and functional 
visions it needs by updating the processes, methodologies, tools. It also using flexible staffing models to 
expect changes and concentrate on rising risks or subjects.  
- Propose the suitable main performance indicators (KPIs), and identify the internal audit measures in the 
light of its stakeholder expectations.  
- Develop an operating strategy to provide internal audit with detailed activities, to achieve its strategic 
priorities. 
The ERM-BSC process passes through four stages as the following: 
BSC: Formulating Strategies: this stage contains determining risk desire, setting objectives (strategic, operations, 
reporting, and compliance). 
BSC: implementing Strategies: as risk detection, risk response and risk management.  
BSC: Evaluating Performance: as risk monitoring. 
BSC: Risk reporting and communication as the last stage called Feedback and learning.  
 
2- Literature review and hypotheses development: 
Studies showed great concern to the recent movement within the internal audit work confirm that there is a need 
to be more efficiently and effectively (IIARF 2007: 216–233; E&Y 2008: 59; PwC 2008:31-35; IIARF 2009: 9). 
They agreed that internal auditing has to use more updated internal audit tools and methods. 
According to The IIA's International Standards for the Professional Practice of Internal Auditing 
(Standard 1120 ),Practice Advisory 2100-3: Internal Auditing Role in the Risk Management Process and Practice 
Advisory 2100-4: Internal Auditing Role in Organizations without a Risk Management Process, Internal audit 
perceived its role in risk management to increase awareness of the formal risk management processes 
(Woods,2008). as threefold. First, supporting in the detection of risks; second, recommending the resolution of 
suitable controls, and finally, testing the usefulness of the risk control system by using risk based audits (s).  
Additionally, most of participants execute risk based scheduling for their annual internal audit plan, 
apparently that controls are mostly scanned as a means of reducing risks ( Castanheira et al., 2010: 95). Other 
risk justifying performance or risk responses, such as sharing the risk, avoiding the risk or risk acceptance 
(COSO, 2004: 55–66), are not mentioned, but could be more positive or cost effective (Griffiths, 2006:42; 
Pelletier, 2008: 73–76; Reding et al., 2009: 13–28). An organization can use six sigma methodology to improve 
the efficiency and effectiveness of its business processes (Gupta, 2004; Basu and Wright, 1997; Hrgarek and 
Bowers, 2009 ). 
The study of Aghili,2009 and Ramamoorti,et al,2008 refer to use Lean Six Sigma in internal audit 
projects to improve internal control, where internal auditors can coordinate between the individuals and the 
tools they are used to circulate ERM more effectively, it helps in evaluating whether ERM processes are 
getting better gradually with the passage of time or there is a necessity for changes, Therefore, the following 
hypothesises will be: 
H1 : Six sigma methodology will have a significantly positive impact on the internal auditing effectiveness. 
In order for the internal audit to be efficient it must actively participate in risk management process, 
which must be based on joint risk management framework and evaluate this framework operational efficiency in 
the company, provide recommendations on its improvement 
H2: The six sigma methodology will have a significantly positive impact on efficiency. 
Prior studies confirms that the internal auditor should play a greater strategic role within the 
organization, using balanced scorecard to enhance the strategic role of the internal auditing function, and 
maximize the efficiency and effectiveness of the organization (Frigo,2002:49-55).  
Beasley et al. (2006) has submitted that BSC can be an infrastructure for ERM adoption. Therefore, it 
is easier for organizations to implement an effective ERM framework they can overcome challenges such as 
board of directors’ resistance and a demand of a top-down approach. Meantime, organizations as Mitsubishi and 
Tesco PLC have linked their ERM framework with BSC. Bank of Tokyo-(Nagumo, 2005; Woods, 2008). Mobil, 
Chrysler, and the US Army have linked their scorecards to risk management (Olson & Wu, 2007). On the other 
hand there is a lack of literature to consider the integration between ERM and BSC as Calandro & Lane (2006); 
Beasley et al, 2006, So the third and fourth hypothesis are: 
H3: The balanced scorecard will have a significantly positive impact on the internal auditing effectiveness. 
H4: The balanced scorecard will have a significantly positive impact on the internal auditing efficiency. 
As mentioned in the study of (Gupta, 2004) an integration of information excluded from the strategic, 
operational, and execution fields of the business. a business  can only do the preferable goals, through aggressive 
goal setting, effective data collection, analysis, reporting, communication, and improvement efforts . It reflects 
the effectiveness of all operations at the action level, rather than the strategic level. So the fifth& sixth 
hypotheses are: 
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H5: The integration between six sigma and balanced scorecard will have a significantly positive impact on the 
internal auditing effectiveness. 
H6: The integration between six sigma and balanced scorecard will have a significantly positive impact on the 
internal auditing efficiency. 
 
Figure 1, Research framework 
 
3- Research Methodology: 
3/1 Sample selection and data collection: 
To test the proposed hypothesis, Empirical research, based on a structured questionnaire, was distributed to a 
group of a sample of internal auditors, members of audit committee and senior managers of insurance companies 
in Egypt that have established internal audit function and risk management, The research sample consists of  
Misr insurance company, as a public company and represent 70% of this sector, Delta insurance company and 
Suez canal insurance company as private one. The questionnaire consisted of 30 statements for internal auditors, 
members of audit committee and senior managers. 
The survey was realized on a sample of a total of 130 subjects in the period from January 2015 to 
February 2015, 80 participants are internal auditors representing 61.5% of the total sample, and the remaining 
38.5% is applicable to audit committee member or senior management. The respondents were 121subject , asked 
to select the response that best indicates their level of agreement with each statement , using a likert - type five 
point scale where 1= strongly disagree, 2= disagree , 3=neutral ,4 = agree ,5 = strongly agree . This scale is very 
popular in this type of social research. 
 
3/2 Definition of variables and model specification: 
3/2/1 Dependent variables:   
3/2/1/1 Internal auditing effectiveness: 
The International Standard for the Professional Practice of Internal Auditing- internal audit activity 1300– 
“Quality Assurance and Improvement” Program is measuring the effectiveness and efficiency of the internal 
auditing, Where the chief audit executive is responsible for developing and maintaining a quality assurance and 
improvement program which covers all aspects of the internal audit activity, it also assesses the efficiency and 
effectiveness of the internal audit activity and identifies opportunities for improvement .  
A general description of effectiveness and efficiency is “the degree (including quality) to which 
established objectives are achieved.” The same description can be used for internal audit effectiveness and 
efficiency (IPPF,2010). 
Effectiveness refer to the capacity of obtaining results in harmony with the goals ,  Dittenhofer (2001) 
refer to it as  ," when internal auditing accomplish the task described by the internal auditing objective ,it 
achieved its process, where (Lenz,2013) defines IA effectiveness as a" risk based goal – attainment concept that 
helps the organization to achieve its objectives, and it argues for a consolidation, Sarnes, (2009)  explored that 
the parameter about effective internal audit function should be whether the internal auditing function has a 
positive influence on the quality of corporate governance.  In academic research, IA effectiveness has been 
largely unaddressed, many studies refer to the growing need for measuring IA effectiveness using generally scale 
(such as: Dittenhofer,2001; KPMG, 2008; Mihret &Yismaw, 2007; Ridley & D’Silva, 2008),  
In 1993, The IIA's Global Auditing Information Network (GAIN) participants were interested to 
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identify the most relevant methods for evaluating the internal auditing department effectiveness; they led to 
different benchmarking information about different issues of internal auditing. The study of Ziegenfuss (2000) 
referred to five top performance measures as the results of including Chief Audit Executive (CAEs) as 
participants in the GAIN project:  
- The experience of an internal auditing staff. 
-  The view of the audit committee of auditing.  
- Management expectations of internal auditing; 
- The ratio of audit recommendations that have been implemented. 
- The education levels of auditors. 
The effectiveness of internal auditing is determined by: (Arena &Azzone (2009): 
- The internal audit team characteristics. 
- The audit operations and its activities. 
- The organizational links. 
Dittenhofer (2001), refer that the evaluation of the effectiveness of internal auditing operation would 
be positive when the internal auditors do the following:  audits the goals that have been done without any 
problem, or recommends solutions when they found problems, they also consider all the elements on which audit 
activities have an impact. 
Whereas; Marika and Giovanni, 2009 stated that IA effectiveness determined by: the percentage of 
internal auditors to the organizations employees, the Chief Audit Executive followed the instruction of the 
Institute of Internal Auditors (IIA), control risk self-assessment techniques are used, and there is a strong relation 
between audit committee and  internal auditors . 
3/2/1/2 Internal auditing efficiency: 
There are no legal acts or other obligatory documents determining how internal audit must be organized and how 
its efficiency must be assured. Analysis of the Standards on Internal Auditing issued by the Institute of Internal 
Auditors(IIA,1200-IIA,1300,IIA,2000,IIA,2100, IIA,2100,IIA2300,IIA2400) allows specifying the four main 
areas for internal audit implementation and efficiency assurance, i.e. subordination, qualification, internal audit 
strategy and efficiency estimation (Savčuk Olga, 2007). 
There is a lack of studies about internal auditing efficiency, as Kenneth, 2013 refer to the metric of 
internal auditing efficiency as:              
• Number of audits scheduled, 
• Number of audit completed, 
• Timeliness of performance feedback, Staff utilization – direct vs. indirect time, 
• Completed audits per auditor, Actual hours vs. budgeted hours, 
• Audit report cycle time, 
• Number of internal audit reports issued vs. planned internal audits. 
3/2/2 Independent variables: 
3/2/2/1 The variables of six sigma methodology in risk management contain the factor:  
- Top management commitment to provide clear communication compatible with the purpose of using 
quality program.  
- Formed a team composed of a group of employees, where each related to identified processes and has the 
ability to use analytical tools to determine the root causes of the problems and propose new processes to 
eliminate these causes, it should be  provided with regular training. 
- There must be a clear vision of the Organization’s cultural environment to define the project’s scope, 
purpose, and expected benefit, including any project milestones.  
- Setting a process map to clearly define outputs, inputs, and needed process resources and the statistical 
measures used in it. 
3/2/2/2 Balanced scorecard methodology of internal auditing in risk management: 
1- Set Overall strategic vision of the internal auditing. 
2- Break down the vision and themes into more actionable elements. 
3- Support the overall vision and provide areas of emphasis for the risk. 
4- Management to focus its activities (critical success factors). 
5- Monitor the achievement of the strategic objectives (key performance indicators). 
6- Initiatives Actions taken to improve current performance. 
7- Execute Strategies: as risk identification, risk response, risk control.  
8- Strategic Feedback. 
So, the current research depends on how to use the integration between Six sigma and balanced scorecard 
in internal auditing? Is this integration affects internal auditing effectiveness and efficiency? Are Egyptian 
insurance companies ready to apply this approach? 
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4- Findings: 
This study relies on the study of Hair et al. (2006) depends on using structural equation modelling (SEM) which 
consists of a two-step methodology. it begins by providing a descriptive statistical analysis of the respondents, 
demographic profile. Then it tests the effect of the mentioned methods on the effectiveness and efficiency of 
internal auditing. According to this procedure, the structural equation model can be analyzed, after the model has 
been modified to create the best measurement model. 
 
4/1 Sample characteristics: 
Respondents, Characteristics were more male with percentage 70% than 30% female, reflecting Egyptian 
workforce, more than two -thirds of respondents were between 30-50years old, and more than ninety six percent 
hold a university degree, the majority of respondents worked for more five years. 
 
4/2 Questionnaire Reliability: Measurement model: 
This study used two-step approach(Anderson and Gerbing, 1988) that included in the first step  using  
confirmatory factor (CFA) ) for providing evidence of convergent and discriminant validity and  in   the second  
step used structural equation modeling (SEM) for assessing the hypothesized relationships .  
The overall fit of the measurement and structural models were examined using χ2/df (< 3), nonnormed 
fit index (NFI > 0.9), comparative fit index (CFI > 0.9), Incremental Fit Index (IFI> 0.9),)root mean square error 
of approximation (RMSEA < 0.08), and standardized root mean square residual (SRMR a value less than .08 is 
generally considered a good fit. 
Table 1 Shows results of the first step which consisted of, the evaluation of convergent for each of the 
measurement scales, that depending on using three measures: factor loading, composite construct reliability and 
average variance extracted, the results in Table 1 shown that all standardized factor loadings ranged from 0.724 
to 0. 951, which are significantly at (p<0.01), the construct reliabilities( CR )were  within the commonly 
accepted range, greater than 0.70,and the average variances extracted(AVE) were all the above recommended 
level 0.50 , so all constructs had convergent validity as recommended( Hair et all,2006: Fornell & Larcker, 
1981).  The results revealed that the proposed four-factor measurement model fit the data acceptably; x2/df 1.55; 
(CFI)  0.91; (IFI)  0.91; RMSEA  0.071; and  SRMR  0.070).. 
Table1: Confirmatory factor analysis results 
Construct Factor loading Composite reliability AVE 
- Six sigma in internal auditing: 
1- Top management commitment to provide 
clear communication. 
2- Top management commitment of why 
using quality program.  
3- Create teams composed of a set of 
specialized employees. 
4- The team have considerable relations with 
the recognized operation. 
5- Present suitable training for the team. 
6- The team uses the proper investigative 
tools to see the origin causes of the 
problems. 
7- Teams submit new processes or changes 
to get rid of the origin causes  
8- Providing appropriate tools and measures 
for the organization’s cultural 
environment. 
9- Determine the scope of the project, its 
purpose, and expected benefit, including 
any project achievement. 
10- Plan the process to identify outputs, 
inputs, and required process resources. 
11- Using statistical measures which will help 
to get rid of   any problems.   
- Balanced scorecard methodology of internal 
auditing in risk management: 
1- Set Overall strategic vision of the internal 
auditing. 
 
0.811 
 
0.812 
 
0.714 
 
0.834 
 
0.791 
0.767 
 
 
0.951 
 
0.847 
 
 
0.908 
 
 
0.844 
 
0.788 
 
 
 
0.795 
 
0.961 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0.881 
 
 
 
0.870 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0.662 
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2- Break down the vision and themes into 
more actionable elements. 
3- Support the overall vision and provide areas 
of emphasis for the risk. 
4- Management to focus its activities (critical 
success factors). 
5- Monitor the achievement of the strategic 
objectives (key performance indicators). 
6- Initiatives Actions taken to improve current 
performance. 
7- Execute Strategies: as risk identification, 
risk response, risk control. 
8- Strategic Feedback. 
 
- Internal auditing effectiveness: 
1- Providing advices about the risk 
identification, evaluation and ranking. 
2- Giving proposals on the possibilities of 
improving the risk management process.  
3- Providing assurance to management about 
the adequacy of the overall risk 
management process. 
4- Examining management relationship to key 
risks. 
5- Reporting to the audit committee. 
6- The audit was conducted in a professional 
and courteous manner. 
7- The audit report was accurate and findings 
clearly communicated. 
8- The audit report fairly reflected your team’s 
comments and corrective action. 
9- The overall audit provided value to your 
area. 
- Internal auditing efficiency:  
1- It depends on statistics to measure and 
monitor performance stages. 
2- It depends on qualified people using 
statistics models.  
3- There is a periodically training program.  
4- It decreases the gap between Actual hours 
vs. budgeted hours.  
5- Decreasing the Number of internal audit 
reports issued vs. planned internal audits. 
6- It commit with an Audit report cycle time. 
7- There are a Number of audits scheduled 
of each risk. 
8- There is a timeliness of performance 
feedback. 
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- Descriptive Analyses: 
The Range of the descriptive analyses means, standard deviations and correlations have been calculated 
which is related with, Balanced scorecard methodology, Six sigma in internal auditing, Internal auditing 
effectiveness, and Internal auditing efficiency. As can be seen in Table 2 
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Table 2: Descriptive analysis and correlation of the study variables 
Construct Mean SD Six sigma BSC Effictiv Efficiency Integr 
Six sigma 3.57  .88 1     
BSC 3.59  .73 .68** 1    
Effictiv 3.67  .89 .78** .63** 1   
Efficiency 3.58  .77 .88** .64** .61** 1  
Integr 3.88  . 90 .810** .71** .64** .668** 1 
**p<0.01) 
Structural Equation Model   
After the correlation analysis and measurement model, the study applied a structural equation model to verify 
hypotheses for the causal relationships between variables in accordance with literature. The SEM estimates for 
the hypothesized model. The results of the structural model arex²/df: 2.09; RMSEA: 0.060; GFI: 0.89; IFI: 0.98; 
CFI: 0.98; NFI: 0.97; NNFI: 0.98. These results indicate that structural model has been acceptable and in 
accordance with the study’s theoretical framework. 
 In addition, the SEM path results, standardized regression weight standardized path coefficients(r) and 
t-values of all relationships hypothesized in the model are shown in Figure 2. H1 posited that using six sigma 
would have a significant impact on the effectiveness of internal auditing, The results of SEM analysis support 
this hypothesis (r = 0.394,p < 0.001), H3 proposed that using BSC would positively influence the internal 
auditing effectiveness. The coefficient for the path from BSC to internal auditing effectiveness is positive and 
significant (r = 0.401, p = 0.001), which supports H3. Finally, H5 proposed that the integration would positively 
impact on the internal auditing effectiveness, the coefficient for the path from the integration to internal auditing 
effectiveness is significant (r= 0. 653, p = 0.001), which support H5. 
The SEM path results for the relation among the three methods ( six sigma – BSC- the integration ) 
and internal auditing efficiency, standardized path coefficients and t-values of all relationships hypothesized in 
the model are shown in Figure 3. H2 posited that using six sigma would have a significant impact on the 
effectiveness of internal auditing, The results of SEM analysis backing this hypothesis (r= 0.394,p < 0.001), H4 
suggested that using BSC would positively influence the internal auditing effectiveness The coefficient for the 
path from BSC to internal auditing effectiveness is positive and significant (r= 0.466, p = 0.001), which supports 
H4. At last, H6 proposed that the integration would positively influence the internal auditing efficiency, the 
coefficient for the path from the integration to internal auditing efficiency is significant (r= 0.725, p = 0.001), 
which support H6. 
 
Figure 2 Path analysis results for effectiveness and efficiency of internal auditing 
 
5- Discussion: 
It is obvious that in the current business environment internal audit plays a very important role in risk 
management , and it also  become a strategic partner of the organization and add value to its activities improving 
governance processes and ensuring their effectiveness and  efficiency 
The research results backing the proposed hypothesis (H1) that six sigma methodology will have a 
significantly positive impact on the internal auditing effectiveness and (H2) the six sigma methodology will have 
a significantly positive impact on efficiency. This result supports the outcomes of previous researches as 
Undertaking a six sigma initiative can help an organization to optimize the efficiency and effectiveness of its 
business processes (Gupta, 2004; Basu and Wright, 1997; Hrgarek andBowers, 2009 ). It also agree with The 
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study of Aghili,2009 and Ramamoorti etal,2008 which refer that using Lean Six Sigma in internal audit projects 
circulates ERM more effectively . Ramaley,2013)  also refer that audit organizations should embrace Six Sigma 
tools to improve their process efficiency and effectiveness. 
In addition, balanced scorecard can act as a basic tool to improve ERM. As a result, challenges such as 
board of directors’ resistance and the need of a top down approach can be solved and organizations would find it 
easier to implement an effective ERM framework (Beasley et al., 2006). Meanwhile, using balanced scorecard 
can enhance the strategic role of the internal auditing function, and it will maximize the efficiency and 
effectiveness of the organization (Frigo,2002:49-55). Valmohammadi and Servati, (2011) also mentioned that 
performance measurement can be seen as a tool to analyze the efficiency and effectiveness of processes. The 
results support the hypothesis (H3): The balanced scorecard will have a significantly positive impact on the 
internal auditing effectiveness, H4: The balanced scorecard will have a significantly positive impact on the 
internal auditing efficiency. 
These results support the main question of this research which refers to the use of six sigma and 
balanced scorecard in internal auditing to be more effective and efficient in Egyptian insurance sector, where the 
need for risk management increase, and the role of internal auditing in risk management also increase recently. 
The results support the hypothesis H5: The integration between six sigma and balanced scorecard will have a 
significantly positive impact on the internal auditing effectiveness,H6: The integration between six sigma and 
balanced scorecard will have a significantly positive impact on the internal auditing efficiency. These results 
agree with the study of (Gupta, 2004), where the Six Sigma Balanced Scorecard has an integration of 
information excluded from the strategic, operational, and execution fields of the business.  
 
6- Conclusion and future studies: 
A review of the previous studies illustrated that there is a shortage of research related to the role of internal 
auditing in risk management in insurance sector conducted in developing countries. This study examines the 
integration between six sigma and balanced scorecard implementation in internal auditing in insurance 
companies in Egypt. The model was tested and validated by using empirical data from Egyptian companies. It 
was found that using the integration between six sigma and balanced scorecard have a positive relationship with 
effectiveness and efficiency of internal auditing. 
This study contribute to academic area of research by providing empirical verification to hold up the 
role of internal auditing as a value added. The research confirms that six sigma and balanced scorecard are 
positively related with the effectiveness and efficiency of internal auditing. Moreover, these results are 
significant if taken the research environment into account. It adds to the increasing range of the knowledge on 
performance of internal auditing application tools in Egyptian insurance companies. This study has substantial 
managerial effects. First, Egyptian insurance companies and managers might expand their perspective of the risk 
management complexities and the role of internal auditing in it. Second, the results of this study are also useful 
to all the parties of companies. 
There are various ways to explore and extend this study in the future. Further studies would be 
conducted in Egypt. Moreover, this study focuses on using the integration between six sigma and balanced 
scorecard in internal auditing. Future research could examine other tools which can be used in internal auditing. 
There is also a need for studies about solvency ǁ statement and how to apply it in Egyptian insurance companies.  
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